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(57) ABSTRACT 

An information processing apparatus is provided which 
includes an input information recording unit for recording, 
when a movement stroke for an object is input, information on 
moving speed and movement stroke of an input tool used for 
inputting the movement stroke, and an object behaviour con 
trol unit for moving the object, based on the information on 
moving speed and movement stroke recorded by the input 
information recording unit, in Such a way that the movement 
stroke of the input tool and a moving speed at each point in the 
movement stroke are replicated. 
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FIG. 9 
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FIG. 11 
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FIG 14. 
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INFORMATION PROCESSINGAPPARATUS, 
ANIMATION METHOD, AND PROGRAM 

BACKGROUND OF THE INVENTION 

0001 1. Field of the Invention 
0002 The present invention relates to an information pro 
cessing apparatus, an animation method, and a program. 
0003 2. Description of the Related Art 
0004. Due to the recent development in semiconductor 
technology and information technology, comparatively cheap 
and high performance information processing apparatuses 
are becoming more popular in offices and homes. This type of 
information processing apparatus enables activation of vari 
ous types of applications in an execution environment pro 
vided by an operating system. The types of applications used 
by the information processing apparatus are various, Such as 
word processing, table calculation, database, communication 
and graphics. For example, an information processing appa 
ratus with enhanced computational power and drawing capa 
bility enables to generate highly realistic graphics with com 
parative ease or to apply an image transformation process to 
the generated graphics. For example, a technology of apply 
ing an animation to a drawing object is known. The animation 
here means a transformation behaviour of a drawing object, 
Such as movement, resizing, rotation or the like. 
0005 For example, with various applications for presen 

tation, an animation can be applied to an object by selecting 
an object drawn on a screen and selecting an animation to be 
applied to the object from menu items. Furthermore, Japanese 
Patent No. 3861690 discloses a technology relating to an 
image editing apparatus for drawing on a display Screen 
according to a hand-drawn stroke input by a user and gener 
ating an animation function while taking into account an 
interaction of attractive or repulsive force between adjoining 
drawing objects. Particularly, this technology is for express 
ing the interaction between drawing objects based on attribute 
values added to the drawing objects and generating an ani 
mation while taking the interaction into account. 

SUMMARY OF THE INVENTION 

0006. As described, technologies for applying an anima 
tion to a drawing object have been known from before. How 
ever, these technologies do not enable a drawing object to be 
operated in Such away that the drawing object is moved along 
a stroke drawn freely by a user while replicating the speed of 
drawing the stroke. For example, an application for presen 
tation may be equipped with a function of moving a drawing 
object along a stroke drawn freely by a user. However, accord 
ing to this function, the drawing object will be moved at a 
preset speed. Also, to change the preset speed, a menu item for 
speed change has to be retrieved and changed, thus making 
user operation bothersome. Specifically, with a small elec 
tronic device or the like, since the operability of the input 
device is relatively poor, it is desired to simplify input pro 
cesses and to improve the operability. 
0007 Thus, in light of the foregoing, it is desirable to 
provide novel and improved information processing appara 
tus, animation method and program capable of inputting a 
movement stroke and moving speed of a drawing object with 
comparatively simple input processes. 
0008 According to an embodiment of the present inven 

tion, there is provided an information processing apparatus 
including an input information recording unit for recording, 
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when a movement stroke for an object is input, information on 
moving speed and movement stroke of an input tool used for 
inputting the movement stroke, and an object behaviour con 
trol unit for moving the object, based on the information on 
moving speed and movement stroke recorded by the input 
information recording unit, in Such a way that the movement 
stroke of the input tool and a moving speed at each point in the 
movement stroke are replicated. 
0009 Furthermore, the information processing apparatus 
may further include a mode switch unit for switching between 
a drawing mode for drawing the object and a stroke input 
mode for inputting the movement stroke for the object, and an 
input tool distinguishing unit for distinguishing a type of the 
input tool. In this case, the mode switch unit switches to the 
drawing mode in case the type of the input tool is decided by 
the input tool distinguishing unit to be a first input tool, and 
Switches to the stroke input mode in case the type of the input 
tool is decided by the input tool distinguishing unit to be a 
second input tool different from the first input tool. 
0010 Furthermore, a plurality of partial areas may be set 
in an area including the object, and specific behaviour types 
including a movement behaviour are set for respective partial 
areas. In this case, the information processing apparatus fur 
ther includes a behaviour type selection unit for detecting in 
which of the plurality of partial areas a position touched at a 
beginning of an input operation by the input tool is included 
and selecting a behaviour type according to a result of the 
detection, when the movement stroke for the object is input. 
The object behaviour control unit makes the object behave 
according to the behaviour type selected by the behaviour 
type selection unit. 
0011. The behaviour type selection unit may be config 
ured to select, in case a partial area to which a behaviour type 
different from the movement behaviour is set is detected, a 
behaviour type corresponding to a shape of the movement 
stroke, based on the information on movement stroke 
recorded by the input information recording unit. 
0012. In case a plurality of the movement strokes are input 
by a plurality of the input tools, the input information record 
ing unit records information on the movement stroke input by 
each input tool. Furthermore, the behaviour type selection 
unit selects a behaviour type based on the information on the 
movement stroke relating to each input tool recorded by the 
input information recording unit. 
0013 Furthermore, an area including the object may be 
formed from a plurality of adjoining Small rectangular areas, 
each Smaller than one minimum-sized rectangular area 
capable of including a whole of the object, and each of the 
Small rectangular areas may include a part of the object. 
0014 Furthermore, the information processing apparatus 
may further include an input position detection unit for 
detecting position coordinates of the input tool every specific 
time period, and an interpolation coordinate computation unit 
for computing interpolation coordinates to interpolate 
between the position coordinates of the input tool detected by 
the input position detection unit every specific time unit. In 
this case, the input information recording unit records, as the 
information on movement stroke, the position coordinates 
detected by the input position detection unit and the interpo 
lation coordinates computed by the interpolation coordinate 
computation unit. 
0015. Furthermore, in case an input operation by the input 
tool is detected during a movement control of the object by the 
object behaviour control unit, the behaviour type selection 
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unit may be configured to select the behaviour type with a 
position of the partial area at a time point of the detection as 
a reference. 
0016. According to another embodiment of the present 
invention, there is provided an animation method including 
the steps of recording, when a movement stroke for an object 
is input, information on moving speed and movement stroke 
of an input tool used for inputting the movement stroke, and 
moving the object, based on the information on moving speed 
and movement stroke recorded in the step of recording, in 
Such a way that the movement stroke of the input tool and a 
moving speed at each point in the movement stroke are rep 
licated. 
0017. According to another embodiment of the present 
invention, there is provided a program for causing a computer 
to realize an input information recording function for record 
ing, when a movement stroke for an object is input, informa 
tion on moving speed and movement stroke of an input tool 
used for inputting the movement stroke, and an object behav 
iour control function for moving the object, based on the 
information on moving speed and movement stroke recorded 
by the input information recording function, in Such a way 
that the movement stroke of the input tool and a moving speed 
at each point in the movement stroke are replicated. Further 
more, according to another embodiment of the present 
embodiment, there may be provided a recording medium in 
which the program is recorded, which can be read by a com 
puter. 
0018. As described above, according to the present inven 
tion, it becomes possible to input information on the move 
ment stroke and moving speed of a drawing object with 
comparatively simple input processes. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0019 FIG. 1 is an explanatory diagram showing an 
example of a method for applying a preset animation; 
0020 FIG. 2 is an explanatory diagram showing an 
example of a method for inputting a movement stroke; 
0021 FIG. 3 is an explanatory diagram showing a func 
tional configuration example of an information processing 
apparatus according to an embodiment of the present inven 
tion; 
0022 FIG. 4 is an explanatory diagram showing a func 
tional configuration example of an animation processing unit 
according to the present embodiment; 
0023 FIG. 5 is an explanatory diagram showing an 
example of a drawing mode screen according to the present 
embodiment; 
0024 FIG. 6 is an explanatory diagram showing an 
example of an animation mode screen according to the 
present embodiment; 
0025 FIG. 7 is an explanatory diagram showing an 
example of the animation mode screen according to the 
present embodiment; 
0026 FIG. 8 is an explanatory diagram showing an 
example of the animation mode screen according to the 
present embodiment; 
0027 FIG. 9 is an explanatory diagram showing a flow of 
an animation application process according to the present 
embodiment; 
0028 FIG. 10 is an explanatory diagram showing an 
example of an input mode Switching method according to the 
present embodiment; 
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0029 FIG. 11 is an explanatory diagram showing an 
example of a behaviour type distinguishing method accord 
ing to the present embodiment; 
0030 FIG. 12 is an explanatory diagram showing an 
example of an animation mode screen according to the 
present embodiment; 
0031 FIG. 13 is an explanatory diagram showing an 
example of an animation mode screen according to the 
present embodiment; 
0032 FIG. 14 is an explanatory diagram showing an 
example of the behaviour type distinguishing method accord 
ing to the present embodiment; 
0033 FIG. 15 is an explanatory diagram showing an 
example of the behaviour type distinguishing method accord 
ing to the present embodiment; 
0034 FIG. 16 is an explanatory diagram showing an 
example of the behaviour type distinguishing method accord 
ing to the present embodiment; 
0035 FIG. 17 is an explanatory diagram showing an 
example of the behaviour type distinguishing method accord 
ing to the present embodiment; 
0036 FIG. 18 is an explanatory diagram showing an 
example of a method for setting an input area according to the 
present embodiment; 
0037 FIG. 19 is an explanatory diagram showing an 
example of a coordinate interpolation method according to 
the present embodiment; 
0038 FIG. 20 is an explanatory diagram showing an 
example of an animation application method during move 
ment according to the present embodiment; and 
0039 FIG. 21 is an explanatory diagram showing a hard 
ware configuration example of the information processing 
apparatus according to the present embodiment. 

DETAILED DESCRIPTION OF THE 
EMBODIMENT(S) 

0040. Hereinafter, preferred embodiments of the present 
invention will be described in detail with reference to the 
appended drawings. Note that, in this specification and the 
appended drawings, structural elements that have substan 
tially the same function and structure are denoted with the 
same reference numerals, and repeated explanation of these 
structural elements is omitted. 
0041 <Flow of Explanation> 
0042. Here, a flow of explanation of an embodiment of the 
present invention to be described below will be briefly stated. 
First, a method for applying a preset animation to an object 
will be described with reference to FIG.1. Next, a method for 
applying, as an animation, a movement stroke freely inputted 
by a user to an object will be described with reference to FIG. 
2. In the explanation, issues that the methods shown in FIGS. 
1 and 2 face will be briefly summarized and issues to be 
solved by the embodiment of the present invention will be 
described. 
0043. Next, an overall functional configuration of an 
information processing apparatus according to the present 
embodiment will be described with reference to FIG.3. Then, 
a detailed functional configuration of an animation process 
ing unit of the information processing apparatus 100 will be 
described with reference to FIG. 4. In the explanation, an 
animation method according to the present embodiment will 
be described in detail. Particularly, a method for applying a 
movement animation according to the present embodiment 
will be shown in FIGS. 5 to 9. Then, a method for switching 
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an input mode according to the present embodiment will be 
described with reference to FIG. 10. Then, a method for 
distinguishing the type of animation according to the present 
embodiment will be described with reference to FIGS. 11 to 
13. 

0044) Next, other methods for distinguishing the type of 
animation according to the present embodiment will be 
described with reference to FIGS. 14 and 15. Then, other 
methods for distinguishing the type of animation according to 
the present embodiment will be described with reference to 
FIGS. 16 and 17, the methods using multi-touch. Then, a 
method for setting an animation target area according to the 
present embodiment will be described with reference to FIG. 
18. Then, a method for interpolating a movement stroke 
according to the present embodiment will be described with 
reference to FIG. 19. Next, a method for applying an anima 
tion to an object which is being moved according to the 
present embodiment will be described with reference to FIG. 
20. Then, a hardware configuration example of the informa 
tion processing apparatus 100 will be described with refer 
ence to FIG. 21. Lastly, a technical idea of the present 
embodiment and effects obtained from the technical idea will 
be briefly described. 
0045 (Explanation Items) 
0046) 1: Animation Method 
0047 1-1: Method for Applying Preset Animation 
0048 1-2: Method for Applying Movement Animation 
along Free Stroke 
0049 2: Embodiment 
0050 2-1: Overall Functional Configuration on Informa 
tion Processing Apparatus 100 
0051 2-2: Detailed Functional Configuration of Anima 
tion Processing Unit 106 
0052 2-3: Method for Switching Input Mode 
0053 2-4: Method for Distinguishing Animation Type 
0054 2-4-1: Method for Distinguishing Based on Par 

tial Area 
0055 2-4-2: Method for Distinguishing Based on Input 
Stroke 

0056 2-4-3: Method for Distinguishing Based on 
Multi-Touch 

0057 2-5: Method for Setting Animation Target Area 
0058 2-6: Method for Interpolating Movement Stroke 
0059 2-7: Method for Applying Animation to Object 
Being Moved 
0060) 2-8: Hardware Configuration of Information Pro 
cessing Apparatus 100 
0061 2-9: Conclusion 
0062 <1: Animation Methodd 
0063 First, before giving a detailed description of a tech 
nology relating to an embodiment of the present invention, an 
animation method of an application for presentation or the 
like will be briefly described. Also, issues that the animation 
method faces will also be briefly described. 
0064 (1-1: Method for Applying Preset Animation) 
0065. First, a method for applying a preset animation to an 
object will be described with reference to FIG.1. As shown in 
FIG. 1, many of the applications for presentation or the like 
are equipped with a function for applying a preset animation 
to an object drawn by a user. In the example of FIG. 1, a case 
of applying a spinning operation to an object is shown. More 
over, in addition to the spinning operation, an expansion/ 
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reduction operation or the like may also be performed. How 
ever, the preset animation is limited to only the operations that 
are preset. 
0066. When applying the spinning operation to an object 
in Such an application, a user has to select an item for applying 
the spinning operation from an animation setting menu (ani 
mation menu). Furthermore, a motion speed of spinning to be 
applied to the object is a preset speed. Normally, a preset 
speed is not allowed to be changed. Even if the preset speed 
can be changed, the user has to perform a change operation by 
focusing on setting items for speed change. Thus, the change 
operation is easy with a PC or the like connected with amouse 
with high operability or a keyboard provided with numeric 
keys, but the operation becomes bothersome with a small 
electronic device not adapted to use these input devices. 
0067 (1-2: Method for Applying Movement Animation 
along Free Stroke) 
0068. Next, a method for applying to an object an anima 
tion of moving along a stroke freely input by the user will be 
described with reference to FIG. 2. As shown in FIG. 2, some 
of the applications for presentation are equipped with a func 
tion for moving an object along an input stroke that is freely 
drawn by the user. According to this function, when the user 
specifies an object to be a moving target and draws an input 
stroke, the object moves along the input stroke at a predeter 
mined speed. 
0069. However, although the object moves along the input 
stroke that is freely drawn, the moving speed is preset. Also, 
even if the moving speed can be changed, bothersome opera 
tions have to be performed as in the case of the preset anima 
tion described above. Furthermore, operation processes until 
the execution of the movement animation are also bother 
some. For example, in the example of FIG. 2, the user has to 
select an object for a moving target, shift to an input mode for 
an input stroke by following an animation menu, and then 
draw an input stroke. Furthermore, by performing an execu 
tion operation after the drawing of the input stroke is com 
pleted, the object is made to move along the input stroke. As 
described, in case of applying an animation of moving along 
an input stroke that is drawn freely, the operation process 
includes many steps compared to the operation of applying 
the preset animation, thus becoming bothersome. 
0070. In view of the issues described, a method is pro 
posed in the embodiment of the present invention described 
below for simplifying the process of applying the animation 
of moving along a stroke freely input by the user. Further 
more, in the present embodiment, there is proposed a method 
for applying an animation according to which not only is an 
object moved simply along an input stroke, but the object is 
moved in Such a way that an input speed at each point in the 
input stroke is replicated. Particularly, the present embodi 
ment enables a realistic animation effect desired by the user to 
be applied to an object, and is expected to improve the oper 
ability regarding the animation operation. In the following, 
the technology according to the present embodiment will be 
described in detail. 

(0071 <2: Embodiment> 
0072 An embodiment of the present invention will be 
described. The present embodiment proposes a technology 
for applying to an object an animation effect original to a user 
with comparative ease. By applying the technology to an 
apparatus for applying an animation by using an input device 
Such as a touch panel, the operability can be greatly improved. 
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0073 (2-1: Overall Functional Configuration on Informa 
tion Processing Apparatus 100) 
0074 First, an overall functional configuration of an infor 
mation processing apparatus according to the present 
embodiment will be described with reference to FIG. 3. FIG. 
3 is an explanatory diagram showing an overall functional 
configuration example of the information processing appara 
tus 100 according to the present embodiment. 
0075. As shown in FIG. 3, the information processing 
apparatus 100 mainly includes an input device 102, an image 
processing unit 104, an animation processing unit 106 and an 
output device 108. 
0076 (Input Device 102) 
0077. First, the input device 102 will be described. The 
input device 102 is an input tool used at the time of the user 
drawing an object or generating an animation to be applied to 
the object. For example, a touch panel, a touchpad or the like 
is used as the input device. A Stylus, a mouse or the like is of 
course used in combination with the touch panel, the touch 
pad or the like at the time of inputting information. 
0078. The information input via the input device 102 is 
input to the image processing unit 104 and the animation 
processing unit 106. For example, information on letter or 
image input by using the input device 102 is input to the image 
processing unit 104 as drawing information of an object. 
Also, information on stroke input by using the input device 
102 is input to the animation processing unit 106 as stroke 
information. 
0079 (Image Processing Unit 104) 
0080 Next, the image processing unit 104 will be 
described. The image processing unit 104 is means for dis 
playing on the output device 108 the drawing information of 
an object or the like input via the input device 102. Also, the 
image processing unit 104 displays on the output device 108 
a user interface used when the user changes the colour at the 
time of drawing an object or when the user records the drawn 
object. 
0081 Furthermore, the image processing unit 104 
Switches, according to a user operation, between a drawing 
mode for drawing an object and an animation mode for apply 
ing an animation. This mode Switching process is performed 
when the user presses a mode switch button included in the 
user interface, for example. 
0082 Here, the drawing mode and the animation mode 
will be briefly described with reference to concrete examples 
shown in FIGS. 5 and 6. FIG. 5 is an example of a screen 
layout displayed on the output device 108 in the drawing 
mode. On the other hand, FIG. 6 is an example of a screen 
layout displayed on the output device 108 in the animation 
mode. 
0083. First, reference will be made to FIG.5. FIG.5 shows 
a layout example of a display screen displayed on the output 
device 108 of the information processing apparatus 100. The 
display Screen is provided with an input area A1 that is used 
at the time of the user drawing an object or inputting a move 
ment stroke for the object. Furthermore, operation button 
groups B1 and B2 used for user operation are also provided on 
the display screen. The operation button groups B1 and B2 are 
examples of user interface provided by the image processing 
unit 104. 
0084. The operation button group B1 includes a colour 
change button used for changing the colour for drawing and a 
trigger button B12 for mode Switching. Also, the operation 
button group B1 includes an erase button for erasing a drawn 
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image. Furthermore, the operation button group B1 may also 
include a setting button for setting the thickness of a pen, type 
of line, special effect or the like. 
I0085 For example, in the drawing mode, the user sets the 
colourfor drawing by operating the colour change button, and 
performs an operation for drawing a figure or letter in the 
input area A1. Then, the figure drawn by the user is displayed 
on the display Screen as an object by the image processing 
unit 104. The user can freely draw an object in this manner. 
Although one circular object is drawn in the example of FIG. 
5, a plurality of objects may be drawn. 
I0086. When drawing of an object is completed and the 
trigger button B12 is pressed by the user, the image process 
ing unit 104 performs the mode Switching process from the 
drawing mode to the animation mode. At this time, the objects 
drawn in the drawing mode are grouped, and an animation 
target area A2 is set. FIG. 6 shows an example of a screen 
layout after the animation target area A2 is set. 
I0087. Referring to FIG. 6, the animation target area A2 is 
set for the object drawn in the drawing mode. An example of 
a screen layout for a display screen in the animation mode is 
shown in FIG. 6. In the example of FIG. 6, the animation 
target area A2 is set to be a rectangular area. Also, the anima 
tion target area A2 is displayed to include the whole object. 
I0088. The animation target area A2 described above is a 
screen area that is to be the target of application of animation 
effect. When the mode is shifted to the animation mode and 
the animation target area A2 is set, the user can apply an 
animation effect to the animation target area A2. Of course, 
the object to which the animation effect is applied is the object 
included in the animation target area A2. 
I0089. At the time of the trigger button B12 being pressed 
and the mode being shifted from the drawing mode to the 
animation mode, the image processing unit 104 inputs the 
information of an object drawn in the drawing mode (herein 
after, drawing object information) to the animation process 
ing unit 106. Also, the image processing unit 104 inputs to the 
animation processing unit 106 mode Switch information indi 
cating that the mode was switched at the time point of press 
ing the trigger button B12. Moreover, setting processing for 
the animation target area A2 described above is performed by 
the animation processing unit 106. Thus, the drawing object 
information input from the image processing unit 104 to the 
animation processing unit 106 is information on the object 
drawn in the drawing mode. 
0090. For example, when the object is drawn as a vector 
image, vector information or the like for specifying the shape 
or position of the object is input to the animation processing 
unit 106 as the information on object. On the other hand, 
when the object is drawn as a raster image, information on 
position of dots forming the object or the like is input to the 
animation processing unit 106 as the information on object. 
0091. In the present embodiment, description will be 
made with a case where the object is drawn as a raster image 
as an example. The present embodiment is of course not 
limited to such. Incidentally, drawing data obtained via the 
input device 102 is a collection of position coordinates 
detected every specific time period. Therefore, in this case, 
the collection of position coordinates detected at the time of 
drawing the object is the information on object. 
0092 (Animation Processing Unit 106) 
0093. Referring again to FIG. 3, the animation processing 
unit 106 will be described. As described above, the stroke 
information is input to the animation processing unit 106 
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from the input device 102 as input information relating to 
animation. Also, the mode Switch information and the draw 
ing object information is input to the animation processing 
unit 106 from the image processing unit 104. The animation 
processing unit 106 is means for applying animation to an 
object by using these pieces of information that are input. 
Particularly, the animation processing unit 106 has a function 
of analyzing the stroke information and applying an anima 
tion effect in such a way that the input speed at the time of 
inputting a movement stroke via the input device 102 is rep 
licated. 
0094 For example, when the trigger button B12 is pressed 
and the mode is shifted from the drawing mode to the anima 
tion mode, the animation processing unit 106 sets the anima 
tion target area A2 based on the drawing object information 
input from the image processing unit 104 (refer to FIG. 6). 
Also, when the user inputs a movement stroke, the animation 
processing unit 106 analyses the movement stroke input from 
the input device 102 and applies an animation effect to an 
object included in the animation target area A2 in Such away 
that the input speed of the movement stroke is replicated. 
0095. Here, referring to FIGS. 7 and 8, an input method for 
the movement stroke and the animation effect to be applied to 
an object will be briefly described. FIG. 7 is an explanatory 
diagram showing operation processing for a movement stroke 
input in the animation mode. FIG. 8 is an explanatory diagram 
showing an example of the animation effect applied to an 
object when the movement stroke illustrated in FIG. 7 is 
input. Incidentally, in the examples of FIGS. 7 and 8, the input 
device 102 is assumed to be a touch panel for the sake of 
convenience. 

0096. As described above, when the mode is shifted to the 
animation mode from the drawing mode, the animation target 
area A2 is set by the animation processing unit 106 (refer to 
FIG. 6). Then, the user can input a movement stroke by 
touching the animation target area A2 with a finger 10 and 
sequentially drawing a desired stroke for moving the object. 
In this manner, in the present embodiment, the user can freely 
draw a movement stroke. Also, white arrows (stroke input 
speed vector TV) are shown in FIG. 7. The size of each arrow 
indicates the magnitude of the speed of the user's input stroke 
at each dot at the time of the input. 
0097. Referring to the stroke input speed vector TV, it can 
be seen from the example of FIG. 7 that the input speed is not 
constant for each part of the input stroke at the time of the user 
inputting the movement stroke. As described later, in the 
present embodiment, an animation effect reflecting the input 
speed is applied to an object. Thus, the user can make the 
moving speed of an object to be variable by changing the 
input speed at the time of inputting a movement stroke. Inci 
dentally, the input stroke and the stroke input speed vector TV 
that are respectively shown by a thick line and arrows in FIG. 
7 are shown for the sake of explanation and are not displayed 
on the actual display screen. 
0098 Next, reference will be made to FIG.8. When the 
movement stroke illustrated in FIG. 7 is input, the animation 
processing unit 106 applies an animation effect to the object 
included in the animation target area A2. The movement 
stroke for the object is shown with a dotted line in FIG. 8. 
Also, a moving speed vector MV indicating the moving speed 
of the object is shown in FIG.8 with arrows. The length of the 
moving speed vector MV indicates the magnitude of the 
moving speed of the object at each part. As shown in FIG. 8, 
the animation processing unit 106 moves the object along the 
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input stroke while replicating the magnitude of the stroke 
input speed vector TV at each part. 
0099. In this manner, the animation processing unit 106 
analyses the information on the input stroke input in a manner 
as shown in FIG. 7 and computes the magnitude of the mov 
ing speed vector MV at each part of the movement stroke. 
Then, the object included in the animation target area A2 is 
moved in such a way that the stroke input speed vector TV at 
each part of the input stroke is replicated (refer to FIG. 8). The 
animation processing unit 106 may be configured to apply an 
animation effect to an object in such a way that MV equals 
TV, or may be configured to apply the animation effect to an 
object in such a way that MV equals OxTV (Cz 1). Inciden 
tally, analysis processing by the animation processing unit 
106 and the details of the method for applying an animation 
will be described later. 
0100 (Output Device 108) 
0101 Referring again to FIG.3, the output device 108 will 
be described. The output device 108 is display means for 
displaying the object or the like. Also, a user interface used for 
drawing an object or for applying an animation is also dis 
played on the output device 108. For example, a display 
device such as a LCD or an ELD or a touch panel is used for 
the output device 108. The LCD described above is an abbre 
viation for Liquid Crystal Display. Also, the ELD described 
above is an abbreviation for Electro-Luminescence Display. 
In case a touch panel is used for the output device 108, the 
output device 108 and the input device 102 may be formed 
integrally. 
0102 Heretofore, the overall configuration of the informa 
tion processing apparatus 100 according to the present 
embodiment has been described. In the following, the anima 
tion processing unit 106, which is a structural element unique 
to the information processing apparatus 100 according to the 
present embodiment, will be described in detail. 
0103 (2-2: Detailed Functional Configuration of Anima 
tion Processing Unit 106) 
0104 First, a detailed functional configuration of the ani 
mation processing unit 106 of the information processing 
apparatus 100 will be described with reference to FIG. 4. FIG. 
4 is an explanatory diagram showing a detailed functional 
configuration of the animation processing unit 106 according 
to the present embodiment. 
0105. As shown in FIG. 4, the animation processing unit 
106 mainly includes a position detection unit 112, a speed 
detection unit 114, a stroke information storage unit 116, an 
input device distinguishing unit 118, and a behaviour distin 
guishing unit 120. Also, the animation processing unit 106 
includes an animation target area selection unit 122, a display 
control unit 124, and an interpolation processing unit 126. 
0106. As described above, the drawing object information 
and the mode Switch information are input to the animation 
processing unit 106 from the image processing unit 104. The 
drawing object information and the mode Switch information 
that are input are input to the animation target area selection 
unit 122. Furthermore, the stroke information is input from 
the input device 102 to the animation processing unit 106 
when a movement stroke is input in the animation mode. The 
stroke information that is input is input to the position detec 
tion unit 112, the speed detection unit 114, and the input 
device distinguishing unit 118. 
0107. When the mode switch information is input to the 
animation target area selection unit 122, the animation target 
area selection unit 122 selects an animation target area A2 
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based on the drawing object information that was input 
together. At this time, for example, the animation target area 
selection unit 122 refers to the drawing object information, 
and selects a minimum rectangular area capable of including 
all of the grouped objects as the animation target area A2. 
0108 Of course, the shape of the animation target area A2 

is not limited to such, and any shape can be set as long as it is 
a closed area. Here, for the sake of convenience, the anima 
tion target area A2 is assumed to be a rectangular area. Infor 
mation on the animation target area A2 selected by the ani 
mation target area selection unit 122 is input to the behaviour 
distinguishing unit 120 and the display control unit 124. 
0109. On the other hand, when the stroke information is 
input to the position detection unit 112, the position detection 
unit 112 stores the stroke information in the stroke informa 
tion storage unit 116. Also, when the stroke information in 
input to the speed detection unit 114, the speed detection unit 
114 computes the input speed based on the stroke information 
and stores information on the computed input speed in the 
stroke information storage unit 116. For example, if the stroke 
information is expressed as a collection of position coordi 
nates acquired at a specific time interval at the time the move 
ment stroke is input, the speed detection unit 114 computes 
the distance between the position coordinates and computes 
the magnitude of the speed by dividing the computed distance 
between the position coordinates by a specific time. More 
over, the direction of the speed at each position coordinate is 
given as the direction of a vector connecting the adjacent 
position coordinates. 
0110. As described, the stroke information stored by the 
position detection unit 112 and information on the input 
speed computed by the speed detection unit 114 are stored in 
the stroke information storage unit 116. The stroke informa 
tion and the information on the input speed stored in the 
stroke information storage unit 116 are read out by the behav 
iour distinguishing unit 120 and the display control unit 124 
and are respectively used for a distinguishing process for 
animation type and a display control process. Incidentally, 
since a movement animation based on the input stroke is taken 
into account here, explanation of the distinguishing process 
for animation type will be given later. 
0111. As described above, the display control unit 124 
reads out the stroke information and the information on the 
input speed stored in the stroke information storage unit 116. 
When the stroke information and the information on the input 
speed are read out, the display control unit 124 moves the 
object included in the animation target area A2 based on the 
stroke information. At this time, the display control unit 124 
specifies a movement target object based on information on 
the animation target area A2 selected by the animation target 
area selection unit 122. Also, at the time of moving the object, 
the display control unit 124 refers to the information on the 
input speed at each position coordinate of the movement 
stroke and controls the moving speed of the object in Such a 
way that the input speed at each position coordinate is repli 
cated. 
0112. In this manner, being subjected to a display control 
by the display control unit 124, the output device 108 displays 
an object to which an animation effect is applied. As 
described above, in the present embodiment, not only is an 
object moved along the input stroke, but it is applied an 
animation effect which takes into account the input speed at 
the time of input of the movement stroke. Thus, when chang 
ing the moving speed of the object, the user does not have to 
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retrieve the animation menu all the time or input a setting 
value in the setting item. Furthermore, it becomes possible to 
apply to the object a highly original animation effect accord 
ing to which the speed changes during the movement. As 
described, by using the technology according to the present 
embodiment, a complicated animation effect can be intu 
itively applied with Small number of operation processes. 
0113 (Overall Flow of Animation Application Process) 
0114 Here, an overall flow of animation application pro 
cess according to the present embodiment will be briefly 
described with reference to FIG. 9. FIG. 9 is an explanatory 
diagram showing an overall flow of the animation application 
process according to the present embodiment. 
0.115. As shown in FIG.9, first, a letter or a figure is input 
by the user via the input device 102 (S102). Then, information 
on the letter or figure detected by the input device 102 is input 
to the image processing unit 104. Furthermore, when the 
trigger button B12 is operated by the user and the mode is 
Switched from the drawing mode to the animation mode, 
letters or figures are grouped by the image processing unit 104 
(S104) and an object which is to be applied an animation is 
formed. 
0116. Furthermore, the mode switch information and the 
drawing object information are input from the image process 
ing unit 104 to the animation processing unit 106, and the 
animation target area A2 is set. Next, when a desired move 
ment stroke is input by the user (S106), an animation is 
applied by the animation processing unit 106 (S108). At this 
time, the animation processing unit 106 analyses the stroke 
information, computes the stroke input by the user and the 
input speed at each position coordinate of the input stroke, 
and moves the object in Such a way that the input stroke and 
the input speed are replicated. In the present embodiment, the 
animation is applied according to this flow. 
0117. Heretofore, the configuration of the information 
processing apparatus 100 according to the present embodi 
ment and the flow of the animation application process have 
been described. However, in the above description, the move 
ment animation is taken into account, and explanation of a 
configuration for applying other animation effects has been 
omitted. Thus, in the following, a method for Switching 
between a plurality of animations by a simple operation will 
be described, taking into account a case of applying other 
animation effects. Also, referring to FIGS. 5 to 8, explanation 
will be made on methods different from the explained method 
with regard to the input mode Switching method and the 
animation method. Incidentally, these methods are all real 
ized by the information processing apparatus 100. 
0118 (2-3: Method for Switching Input Mode) 
0119 First, an input mode switching method different 
from the methods shown in FIGS. 5 and 6 will be described 
with reference to FIG. 10. FIG. 10 is an explanatory diagram 
showing an input mode Switching method different from the 
methods shown in FIGS. 5 and 6. 
0.120. The mode switching method shown in FIG. 10 has 

its premise that the type of input tool can be distinguished by 
the input device 102 or the image processing unit 104. To 
realize a distinguishing process for the input tool, an input 
device 102 having both the function of a capacitive touch 
panel and a function of an electromagnetic inductive touch 
panel may be used. In this case, a stylus 12 with a magnet at 
its tip and the finger 10 are used as the input tools, for 
example. Furthermore, in the example of FIG. 10, it is set that 
the mode is shifted to the drawing mode in case input is 
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performed by the stylus 12 and is shifted to the animation 
mode in case the input is performed by the finger 10. 
0121 First, the user draws an object that is to be the target 
of application of animation by using the stylus 12. At this 
time, the input device 102 detects the input by the stylus 12 by 
the function of the electromagnetic inductive touch panel. 
Thus, it can be decided by the input device 102 or the image 
processing unit 104 that the input tool is the stylus 12. When 
it is decided that the input tool is the stylus 12, the input by the 
stylus 12 is decided to have been drawn in the drawing mode 
and is displayed as an object on the output device 108 by the 
image processing unit 104. Here, if the input tool is Switched 
from the stylus 12 to the finger 10 (S105), the switching 
process from the drawing mode to the animation mode is 
performed by the image processing unit 104. 
0122) The switching of the input mode is performed at the 
time point of the finger 10 touching the input device 102. The 
finger 10 is not detected by the function of the electromag 
netic inductive touch panel of the input device 102. Thus, 
input by the finger 10 is detected only by the function of the 
capacitive touch panel. As a result, it can be decided by the 
input device 102 or the image processing unit 104 that the 
input tool is the finger 10. When it is decided that the input 
tool is the finger 10, the image processing unit 104 Switches 
the mode from the drawing mode to the animation mode and 
inputs the mode Switch information and the drawing object 
information to the animation processing unit 106. Then, the 
animation processing unit 106 sets the animation target area 
A2 based on the drawing object information. 
0123. When the mode is shifted to the animation mode, the 
user can freely input a movement stroke. However, the input 
of the movement stroke has to be performed by the finger 10. 
On the other hand, when input is performed again by the 
stylus 12 in the animation mode, the Switching process from 
the animation mode to the drawing mode is performed by the 
image processing unit 104. As described, when using the 
method shown in FIG. 10, the switching process for the 
modes can be performed without operating the trigger button 
B12. As a result, the step of operating the trigger button B12 
is omitted, and the user can seamlessly perform the object 
drawing process and the animation input process. Also, since 
the trigger button B12 does not have to be displayed on the 
screen, the display area can be economized. 
0.124 Moreover, in the above explanation, although a 
method has been described that uses the capacitance method 
and the electromagnetic induction method for the distinguish 
ing process for the input tool, the application range of the 
technology according to the present embodiment is not lim 
ited to Such. For example, if an in-cell touchpanel is used, the 
size or the shape of the input tool can be easily detected, and 
thus a configuration becomes possible according to which the 
Switching process for the modes is performed when the shape 
of the input tool changes. Incidentally, the in-cell touch panel 
is a display panel equipped with an optical sensor array, and 
has a structure of detecting, by the optical sensor array, the 
position or the moving direction of the input tool which 
touched or neared the display panel. In case of using the 
structure as described, the distinguishing process for the input 
tool is performed by the image processing unit 104. 
0.125 (2-4: Method for Distinguishing Animation Type) 
0126. Next, a method for distinguishing an animation type 
according to the present embodiment will be described with 
reference to FIGS. 11 to 17. Here, besides the movement 
animation, a rotation animation or a resizing animation are 
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assumed. Of course, the technology according to the present 
embodiment can be applied to other types of animations. 
I0127 (2-4-1: Method for Distinguishing Based on Partial 
Area) 
I0128 First, a method for switching the animation type 
according to a touch position will be described with reference 
to FIG. 11. FIG. 11 is an explanatory diagram showing a 
method for distinguishing an animation type based on a par 
tial area. In FIG. 11, a face object is drawn, and the animation 
target area A2 that includes the whole face is also drawn. The 
animation target area A2 is divided into a rotation area A21, a 
resizing area A22, and a movement area A23. In the follow 
ing, these divided areas will be sometimes referred to as the 
partial areas. 
I0129 (Rotation Area A21) 
0.130. In the example of FIG. 11, the rotation areas A21 are 
set at the four corners of the animation target area A2. When 
the user wants to apply the rotation animation to the object, 
the user only has to touch the rotation area A21 and move the 
input tool. Such as the finger 10, in the rotation direction. 
Then, the animation processing unit 106 decides that the 
animation to be applied is the rotation animation and rotates 
the object in the moving direction of the input tool. For 
example, as shown in FIG. 12, when a corner of an object is 
touched and an input stroke of rotation to the right is drawn, 
an animation effect of rotating the object to the right is applied 
to the object. 
I0131 (Resizing Area A22) 
0.132. On the other hand, the resizing areas A22 are set in 
the centre of the four sides of the animation target area A2, for 
example. When the user wants to apply the resizing animation 
to the object, the user only has to touch the resizing area A22 
and move the input tool. Such as the finger 10, in the resizing 
direction. Then, the animation processing unit 106 decides 
that the animation to be applied is the resizing animation and 
resizes the object in the moving direction of the input tool. For 
example, as shown in FIG. 13, when the centre of a side of the 
object is touched and a linear input stroke towards the lower 
right direction is drawn, an animation effect of resizing the 
object towards the lower right direction is applied to the 
object. 
(0.133 (Movement Area A23) 
0.134. On the other hand, the movement area A23 is set in 
the centre of the animation target area A2, for example. When 
the user wants to apply the movement animation to the object, 
the user only has to touch the movement area A23 and move 
the input tool. Such as the finger 10, along a desired movement 
stroke. Then, the animation processing unit 106 decides that 
the animation to be applied is the movement animation and 
moves the object along the input stroke while replicating the 
input speed. 
0.135 These distinguishing processes are performed 
mainly by the behaviour distinguishing unit 120 of the ani 
mation processing unit 106 (refer to FIG. 4). Also, each 
partial area is set by the animation target area selection unit 
122. For example, after setting the animation target area A2. 
the animation target area selection unit 122 sets the rotation 
areas A21 at the four corners of the animation target area A2. 
sets the resizing areas A22 in the centre of the four sides, and 
sets the movement area A23 in the centre. The size of these 
partial areas is set according to a specific proportion based on 
the size of the animation target area A2, for example. Infor 
mation on these partial areas is input to the behaviour distin 
guishing unit 120. 
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0136. The behaviour distinguishing unit 120 refers to the 
stroke information stored in the stroke information storage 
unit 116 and decides in which partial area the position that 
was touched at the beginning in the animation application 
operation is included. Furthermore, the behaviour distin 
guishing unit 120 inputs, according to the distinguishing 
result, the type of animation associated with the partial area to 
the display control unit 124. For example, when the position 
that was touched at the beginning in the animation application 
operation is included in the rotation area A21, the behaviour 
distinguishing unit 120 inputs to the display control unit 124 
information indicating that the animation type is the rotation 
animation. 
0.137 When the type of the animation is input, the display 
control unit 124 reads out the stroke information from the 
stroke information storage unit 116 and applies to the object 
the animation effect of the input animation type. For example, 
when the animation type is the rotation animation and an 
input stroke for rotation to the right is drawn after the rotation 
area A21 is touched, the display control unit 124 applies to the 
object an animation effect of rotation to the right based on the 
stroke information. The same can be said for when the resiz 
ing area A22 is selected for the animation type. The move 
ment animation is as already described. 
0.138. As described, by dividing the animation target area 
A2 into partial areas and associating each partial area with an 
animation type, it becomes possible to seamlessly select the 
type of an animation to be applied to an object by a series of 
operations. Using this method will realize an operability bet 
ter by far than an application for presentation, or the like, 
according to which a desired menu item is selected by Scroll 
ing through animation menus hierarchized for each animation 
type. 
0139 (2-4-2: Method for Distinguishing Based on Input 
Stroke) 
0140 Next, a method for distinguishing an animation type 
which combines the partial area and the input stroke will be 
described with reference to FIGS. 14 and 15. FIG. 14 is an 
explanatory diagram showing a method for setting partial 
areas divided from each other to distinguish between the 
movement animation and other animation type. FIG. 15 is an 
explanatory diagram showing an example of a method for 
distinguishing other animation type based on an input stroke. 
0141 First, reference will be made to FIG. 14. As shown in 
FIG. 14, the animation target area A2 is divided into a rota 
tion/resizing area A24 and a movement area A25. The rota 
tion/resizing area A24 corresponds to the rotation animation 
or the resizing animation. On the other hand, the movement 
area A25 corresponds to the movement animation. When the 
user touches the movement area A25 at the beginning of the 
animation application operation, the animation processing 
unit 106 decides that the animation type is the movement 
animation, and moves the object along the input stroke while 
replicating the input speed. The process for applying the 
movement animation is as already described. 
0142. On the other hand, when the user touches the rota 
tion/resizing area A24 at the beginning of the animation appli 
cation operation, the animation processing unit 106 decides 
the animation type from among the rotation animation and the 
resizing animation. This distinguishing process is performed 
by the behaviour distinguishing unit 120. When the mode is 
Switched to the animation mode and the animation target area 
A2 is set, information on the partial area is input to the 
behaviour distinguishing unit 120 by the animation target 
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area selection unit 122. Furthermore, when the rotation/resiz 
ing area A24 is selected, the behaviour distinguishing unit 
120 reads out the stroke information from the stroke infor 
mation storage unit 116 and selects the rotation animation or 
the resizing animation based on the stroke information. 
0.143 For example, a method for distinguishing the ani 
mation type by using a reference value as shown in FIG. 15 
can be conceived. First, the behaviour distinguishing unit 120 
takes centre coordinates of the animation target area A2 as an 
origin O, and computes a distance L1 from the origin O to an 
input start point P1 and a distance L2 from the origin O to an 
input stroke point P2 which is an n-th point (n is a natural 
number) from the origin O. Moreover, the input start point P1 
indicates a point the user touched at the beginning of the 
animation application operation. Also, the input stroke point 
P2 which is the n-th point indicates a point n-th from the input 
start point P1, among points forming the input stroke. Fur 
thermore, the behaviour distinguishing unit 120 computes an 
angle 0 (rotation angle 0) between a straight line connecting 
the origin O and the input start point P1 and a straight line 
connecting the origin O and the input stroke point P2. Then, 
the behaviour distinguishing unit 120 computes a resizing 
rate C. L2/L1 by using the computed distances L1 and L2. 
0144. When these parameters are computed, the behav 
iour distinguishing unit 120 compares the rotation angle 0 and 
a threshold value The for the rotation angle. Also, the behav 
iour distinguishing unit 120 compares the resizing rate C. and 
a threshold value Tho. for the resizing rate. Then, when The is 
less than 0, the behaviour distinguishing unit 120 decides that 
the animation type is the rotation animation. However, when 
The is less than 0 and Tho. is less than C, the behaviour 
distinguishing unit 120 decides that it is the rotation anima 
tion. Also, when Tho. is less than C, the behaviour distinguish 
ing unit 120 decides that the animation type is the resizing 
animation. Furthermore, when The is more than 0 and Tho. is 
more than C., the behaviour distinguishing unit 120 decides 
that it is the rotation animation. Moreover, a distinguishing 
criterion may be changed as appropriate depending on the 
mode of operation. For example, if the resizing animation is 
to be prioritized, the distinguishing criterion is preferably 
changed so that the resizing animation will be selected in case 
The is less than 0 and Tho. is less than C. 

(0145 As described above, information on the animation 
type distinguished by the behaviour distinguishing unit 120 is 
input to the display control unit 124. When the animation type 
is input, the display control unit 124 reads out the stroke 
information from the stroke information storage unit 116 and 
applies to the object the animation effect of the input anima 
tion type. For example, when the animation type is the rota 
tion animation and an input stroke of rotation to the right is 
drawn, the display control unit 124 applies the animation 
effect of rotating the object to the right. The same can be said 
for when the resizing animation is selected as the animation 
type. 
0146 With the method shown in FIG. 11, as the animation 
types increase, the types of the partial areas increase, making 
it difficult for the user to remember the types and the positions 
of the partial areas. Also, since the size of each partial area 
decreases, the operability will decrease. However, with the 
method described with reference to FIGS.14 and 15, since the 
animation type is decided based on the input stroke, the types 
and the number of the partial areas can be reduced and the 
operability will be improved. Furthermore, by associating an 
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intuitive gesture with an animation type, the user can easily 
remember the animation types and the operability will be 
improved. 
0147 (2-4-3: Method for Distinguishing Based on Multi 
Touch) 
0148 Next, a method for deciding the animation type 
based on multi-touch will be described with reference to 
FIGS. 16 and 17. FIG. 16 is an explanatory diagram showing 
a method for applying the rotation animation by multi-touch. 
FIG. 17 is an explanatory diagram showing a method for 
applying the resizing animation by multi-touch. 
0149 Incidentally, whether it is single-touch or multi 
touch is decided by the input device distinguishing unit 118 of 
the animation processing unit 106 based on the stroke infor 
mation. For example, when a plurality of input tools are 
detected at the same time by the input device 102, the input 
device distinguishing unit 118 decides that it is multi-touch. 
The result of distinguishing is input to the behaviour distin 
guishing unit 120 from the input device distinguishing unit 
118. Then, the behaviour distinguishing unit 120 switches the 
distinguishing process for animation type according to the 
result of distinguishing from the input device distinguishing 
unit 118. In case of single-touch, the distinguishing process 
for animation type is performed by any of the methods 
described above or any other method, and in case of multi 
touch, the distinguishing process is performed in the manner 
described below. 
0150. For example, when the animation target area A2 is 
touched by one finger 10A and the input stroke is drawn by the 
other finger 10B as shown in FIG. 16, the behaviour distin 
guishing unit 120 decides that it is the rotation animation 
having a fixed point P21 touched by the finger 10A as the 
centre of rotation. At this time, the behaviour distinguishing 
unit 120 decides that it is the rotation animation by detecting 
that the finger 10A remained still while the other finger 10B 
moved, for example. Furthermore, a rotation direction and a 
rotation angle are set based on the input stroke drawn by the 
finger 10B. Although in case of single-touch, the centre of 
rotation is fixed to the centre of the animation target area A2. 
a centroid of the object, or the like, in case of multi-touch, the 
fixed point P21 can be freely set. 
0151. Furthermore, as shown in FIG. 17, when the anima 
tion target area A2 is touched by both finger 10A and finger 
10B and the input stroke is drawn so as to extend the object 
outward, the behaviour distinguishing unit 120 decides that it 
is the resizing animation. At this time, the behaviour distin 
guishing unit 120 detects that both finger 10A and finger 10B 
are moved at the same time and decides that it is the resizing 
animation, for example. Moreover, the distinguishing pro 
cesses for the rotation animation and the resizing animation 
may be performed by the method shown in FIG. 15, taking the 
rotation angle 0 and the resizing rate C. as the criteria. How 
ever, the rotation angle 0 and the resizing rate C. are computed 
by setting the origin O as the position of one finger and by 
using the input start point P1 and the input stroke point P2 of 
the other finger. Specifically, the animation type is decided 
based on the change in the relative positional relationship 
between the fingers 10A and 10B. 
0152. As described, by using the input device 102 com 
patible with multi-touch, an animation can be applied more 
freely. Moreover, although, in the above description, the fin 
gers 10A and 10B are mentioned as the input tool, the present 
embodiment is not limited to such. For example, two styluses 
may be used, or the finger 10 and the stylus 12 may be used in 
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combination. Furthermore, input tool different from the fin 
ger 10 or the stylus 12 may also be used. 
0153. Heretofore, the methods for distinguishing anima 
tion type according to the present embodiment have been 
described. With the distinguishing process for animation type 
performed in the manner described above, a plurality of ani 
mation types can be easily selected by comparatively simple 
operations. The above-described methods according to the 
present embodiment each have succeeded in greatly reducing 
the operation processes compared to an animation type selec 
tion method using the animation menu, and the operability is 
significantly improved. As a result, the methods according to 
the present embodiment contribute to reducing the stress of 
the user during the animation application operation and to 
enhance the creativity of the user. 
0154 (2–5: Method for Setting Animation Target Area) 
0155 Next, a method for setting an animation target area 
A2 not in a rectangular shape will be described with reference 
to FIG. 18. FIG. 18 is an explanatory diagram showing a 
method for setting the animation target area A2 not in a 
rectangular shape. 
0156 Heretofore, description has been made assuming 
that the animation target area A2 is a rectangular area includ 
ing the object. However, if a ZigZag shape is enclosed by a 
rectangular area, even a position far away from the boundary 
of the object will be included in the animation target area A2. 
As described above, in the present embodiment, the anima 
tion type is sometimes set in the partial area of the animation 
target area A2. In this case, the user has to perform the ani 
mation application operation by touching an area far away 
from the object. As a result, the intuitiveness for the operation 
is degraded. 
0157 Accordingly, as shown in FIG. 18, by forming the 
animation target area A2 by a collection of small areas Smaller 
than the Smallest rectangular area capable of enclosing the 
object without limiting the animation target area A2 to one 
rectangular area, an animation target area A2 adapted to the 
form of the object can be set. This setting process is per 
formed by the animation target area selection unit 122 of the 
animation processing unit 106 (refer to FIG. 4). The anima 
tion target area selection unit 122 covers the entire object by 
the Small areas based on the drawing object information and 
sets the collection of the Small areas as the animation target 
area A2. 
0158. By performing the setting in this way, a boundary 
point of the animation target area A2 is changed to a position 
nearer to the object, i.e. from a target area point P22 to a target 
area point P23. As a result, even when the animation target 
area A2 is being operated in a practical sense, the user feels 
that he/she is directly operating the object, and thus a more 
intuitive operating system is realized. Furthermore, with the 
animation target area A2 being close to the shape of the 
object, a reference position to be referred to at the time of 
applying an animation effect, Such as the centre, the centroid 
or a boundary line of the animation target area A2, nears the 
reference position of the object. As a result, even when an 
animation effect is applied to the animation target area A2, it 
is displayed as though the animation effect is directly applied 
to the object, and thus the realism of the animation effect is 
enhanced. 
0159. As described already, in the present embodiment, 
images or letters drawn in the drawing mode are grouped and 
are treated as one object. Thus, when a plurality of images or 
letters are grouped, even if the images or letters individually 
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have a simple shape, they are likely to have a complicated 
shape as a whole. The method for setting the animation target 
area A2 using the Small areas is effective in this case, and it 
greatly contributes to the application of a more natural ani 
mation effect. 

0160 (2-6: Method for Interpolating Movement Stroke) 
0161 Next, a method for interpolating the movement 
stroke according to the present embodiment will be described 
with reference to FIG. 19. FIG. 19 is an explanatory diagram 
showing a method for interpolating the movement stroke 
according to the present embodiment. As already described, 
the stroke information input via the input device 102 is infor 
mation on position coordinates obtained at a specific time 
interval. Thus, when the user moves the input tool at a high 
speed, a gap between the position coordinates obtained as the 
stroke information becomes large. Therefore, if the move 
ment animation is applied to the object based on the stroke 
information, the object will move in an unnatural way. 
Accordingly, to prevent Such unnatural movement, the gap 
between the position coordinates included in the input stroke 
is interpolated so that the object will move smoothly. 
0162 The interpolation process mentioned above is per 
formed by the interpolation processing unit 126 of the ani 
mation processing unit 106 (refer to FIG. 4). To repeat, as 
shown in FIG. 19A, the input device 102 obtains the position 
coordinates of the input tool at a specific time interval. The 
specific time interval is set to about 10 msec, for example. Of 
course, the length of the specific time depends on the type or 
the like of the input device 102. As shown in FIG. 19A, if the 
moving speed of the input tool is constant, a collection of 
position coordinates arranged with an approximately con 
stant gap is obtained as the input stroke. On the other hand, as 
shown in FIG. 19B, if the moving speed of the input tool is 
slow, a collection of position coordinates arranged with a 
narrow gap is obtained as the input stroke. On the contrary, if 
the moving speed of the input tool is fast, a collection of 
position coordinates arranged with a wide gap is obtained as 
the input stroke. 
0163 Accordingly, the interpolation processing unit 126 
computes, based on the stroke information input by the dis 
play control unit 124, interpolation coordinates for interpo 
lating between the position coordinates by using a specific 
interpolation method. The specific interpolation method may 
be a linear interpolation or a spline interpolation, for example. 
Of course, the interpolation coordinates may be computed by 
using an equation expressed by high degree polynomials. The 
interpolation coordinates computed by the interpolation pro 
cessing unit 126 are input to the display control unit 124. 
Then, the display control unit 124 moves the object based on 
the interpolation coordinates computed by the interpolation 
processing unit 126 and respective coordinates of the move 
ment stroke included in the stroke information. With this 
configuration, a natural animation effect is realized without 
depending on the ability of the input device 102 for obtaining 
position coordinates. 
0164 (2-7: Method for Applying Animation to Object 
Being Moved) 
0.165 Next, a method for applying an additional animation 
effect to an object being moved will be described with refer 
ence to FIG. 20. FIG. 20 is an explanatory diagram showing 
a method for applying an additional animation effect to an 
object being moved. An object to which the movement ani 
mation is applied is shown in FIG. 20. 
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0166 Here, a method for additionally applying the rota 
tion animation to an object being moved at the time point of 
time t-t2 (t1<t2<t3) is taken into account. It should be noted 
that the object being moved will continue to move during the 
operation of additionally applying the rotation animation. 
Thus, the object will continue to move even during the opera 
tion by the user. In this case, since the animation target area 
A2 which is to be touched by the user to specify the animation 
type is moving, the operation of applying the rotation anima 
tion is quite difficult. The same can be said for when drawing 
the input stroke. 
0.167 Accordingly, in the present embodiment, in case of 
applying an animation to an object being moved, a reference 
point of the animation target area A2 is made to stop at a time 
point of the user first touching the animation target area A2 by 
using the input tool for the application operation. In the 
example of FIG. 20, the animation target area A2 at the time 
point of time t-t2 is the reference for the distinguishing pro 
cess. The rotation animation can be additionally applied to the 
object by performing the operation for applying the rotation 
animation already described after the reference point is made 
to stop. In this case, the rotation animation is reflected on the 
moving object by the display control unit 124. The rotation 
animation is mentioned here as the example, but the same can 
also be said for the resizing animation or other animation. 
0.168. As described, by enabling to apply an additional 
animation, it becomes possible to construct a complicated 
animation step-by-step while checking the movement of the 
object. Also, even if the animation is complicated, since the 
animation target area A2 is stopped at the time point of touch 
ing to apply an additional animation, the operation method 
itself does not change. Accordingly, the user does not have to 
memorize a complicated operation method for applying a 
complicated animation, and the trouble of the user can be 
saved to a great degree. 
0169 (2-8: Hardware Configuration of Information Pro 
cessing Apparatus 100) 
(0170 The function of each structural element of the 
above-described information processing apparatus 100 can 
be realized, for example, by using the hardware configuration 
shown in FIG. 21. For example, the function of each structural 
element is realized by controlling the information processing 
apparatus as shown in FIG. 21 by using a computer program. 
The mode of the information processing apparatus shown is 
arbitrary, and may be a personal computer, a mobile informa 
tion terminal such as a mobile phone, a PHS or a PDA, a game 
machine, or various types of information appliances. More 
over, the PHS is an abbreviation for Personal Handy-phone 
System. Also, the PDA is an abbreviation for Personal Digital 
Assistant. 
0171 As shown in FIG. 21, the information processing 
apparatus is configured mainly from a CPU902, a ROM904, 
a RAM906, a hostbus 908, a bridge 910, an external bus 912, 
an interface 914, an input unit 916, an output unit 918, a 
storage unit 920, a drive 922, a connection port 924, and a 
communication unit 926. Moreover, the CPU is an abbrevia 
tion for Central Processing Unit. Also, the ROM is an abbre 
viation for Read Only Memory. Furthermore, the RAM is an 
abbreviation for Random Access Memory. 
0172. The CPU902 functions as an arithmetic processing 
unit or a control unit, for example, and controls an entire 
operation of the structural elements or some of the structural 
elements on the basis of various programs recorded on the 
ROM 904, the RAM906, the storage unit 920, or a removal 



US 2010/01 88409 A1 

recording medium 928. The ROM 904 is means for storing, 
for example, a program loaded on the CPU902 or data or the 
like used in an arithmetic operation. The RAM 906 tempo 
rarily or perpetually stores, for example, a program loaded on 
the CPU 902 or various parameters or the like arbitrarily 
changed in execution of the program. 
0173 These structural elements are connected to each 
other by, for example, the host bus 908 which can perform 
high-speed data transmission. On the other hand, the hostbus 
908 is connected to the external bus 912 whose data trans 
mission speed is relatively low through the bridge 910, for 
example. Furthermore, the input unit 916 is, for example, a 
mouse, a keyboard, a touch panel, a button, a Switch, or a 
lever. Also, the input unit 916 may be a remote control that can 
transmit a control signal by using an infrared ray or other 
radio waves. 

0.174. The output unit 918 is, for example, a display device 
such as a CRT, an LCD, a PDP or an ELD, an audio output 
device Such as a speaker or headphones, a printer, a mobile 
phone, or a facsimile that can visually or auditorily notify a 
user of acquired information. Moreover, the CRT is an abbre 
viation for Cathode Ray Tube. Furthermore, the PDP is an 
abbreviation for Plasma Display Panel. 
0.175. The storage unit 920 is a device to store various data. 
The storage unit 920 is, for example, a magnetic storage 
device Such as an HDD, a semiconductor storage device, an 
optical storage device, or a magneto-optical storage device. 
Moreover, the HDD is an abbreviation for Hard Disk Drive. 
(0176 The drive 922 is a device that reads information 
recorded on the removal recording medium 928 such as a 
magnetic disk, an optical disk, a magneto-optical disk, or a 
semiconductor memory, or writes information in the removal 
recording medium 928. The removal recording medium 928 
is, for example, a DVD medium, a Blue-ray medium, an 
HD-DVD medium, a memory stick, oran SD (Secure Digital) 
memory card. As a matter of course, the removal recording 
medium 928 may be, for example, an IC card on which a 
non-contact IC chip is mounted or an electronic device. 
Moreover, the IC is an abbreviation for Integrated Circuit. 
0177. The connection port 924 is a port such as an USB 
port, an IEEE1394 port, a SCSI, an RS-232C port, or a port 
for connecting an external connection device 930 such as an 
optical audio terminal. The external connection device 930 is, 
for example, a printer, a mobile music player, a digital cam 
era, a digital video camera, or an IC recorder. Moreover, the 
USB is an abbreviation for Universal Serial Bus. Also, the 
SCSI is an abbreviation for Small Computer System Inter 
face. 

0178. The communication unit 926 is a communication 
device to be connected to a network 932, and is, for example, 
a communication card for a wired or wireless LAN, Bluetooth 
(registered trademark), or WUSB, an optical communication 
router, an ADSL router, or various communication modems. 
The network932 connected to the communication unit 926 is 
configured from a wire-connected or wirelessly connected 
network, and is, for example, the Internet, a home-use LAN, 
infrared communication, visible light communication, broad 
casting, or satellite communication. Moreover, the LAN is an 
abbreviation for Local Area Network. Also, the WUSB is an 
abbreviation for Wireless USB. Furthermore, the ADSL is an 
abbreviation for Asymmetric Digital Subscriber Line. 
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(0179 (2-9: Conclusion) 
0180 Lastly, the functional configuration of the informa 
tion processing apparatus of the present embodiment, and the 
effects obtained by the functional configuration will be 
briefly described. 
0181 First, the functional configuration of the informa 
tion processing apparatus according to the present embodi 
ment can be expressed as follows. The information process 
ing apparatus includes an input information recording unit 
and an object behaviour control unit as described below. The 
input information recording unit is for recording, when a 
movement stroke for an object is input, information on mov 
ing speed and movement stroke of an input tool used for 
inputting the movement stroke. Also, the object behaviour 
control unit is for moving the object, based on the information 
on moving speed and movement stroke recorded by the input 
information recording unit, in Such a way that the movement 
stroke of the input tool and a moving speed at each point in the 
movement stroke are replicated. 
0182. As described, by recording the moving speed of the 
input tool along with the movement stroke, an animation 
which takes into account information on the moving speed at 
each point in the movement stroke can be applied to the 
object. Thus, a user is enabled to easily input information on 
the speed by moving the input tool quickly at a position where 
a Swift movement is desired and by moving the input tool 
slowly at a position where a slow movement is desired. As a 
result, the operability of the user can be greatly improved. 
0183. Furthermore, the information processing apparatus 
described above may include a mode Switch unit and an input 
tool distinguishing unit as described below. The mode switch 
unit is for Switching between a drawing mode for drawing the 
object and a stroke input mode for inputting the movement 
stroke for the object. Also, the input tool distinguishing unit is 
for distinguishing a type of the input tool. The mode Switch 
unit Switches to the drawing mode in case the type of the input 
tool is decided by the input tool distinguishing unit to be a first 
input tool and Switches to the stroke input mode in case the 
type of the input tool is decided by the input tool distinguish 
ing unit to be a second input tool different from the first input 
tool. 
0.184 As described, when two types of input tools can be 
used as the input tool, the operation step for Switching the 
modes can be simplified by performing a mode Switching 
process by distinguishing the types of the input tools. More 
over, when a touch panel is used as the input tool, a finger or 
a stylus pen, for example, can be used as the first and the 
second input tools. 
0185. A plurality of partial areas may be set in an area 
including the object, and specific behaviour types including a 
movement behaviour may be set for respective partial areas. 
In this case, the above-described information processing 
apparatus further includes a behaviour type selection unit for 
detecting in which of the plurality of partial areas a position 
touched at a beginning of an input operation by the input tool 
is included and selecting a behaviour type according to a 
result of the detection, when the movement stroke for the 
object is input. The object behaviour control unit makes the 
object behave according to the behaviour type selected by the 
behaviour type selection unit. 
0186. As described, by selecting the behaviour type 
according to the part of the object touched at the beginning at 
the time of inputting the movement stroke for the object, the 
selection step for the behaviour type is simplified, and thus, 
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the operability is greatly improved. Particularly, in case there 
are a large number of behaviour types, a bothersome opera 
tion step for selecting a desired behaviour type from a large 
number of menu items can be omitted, and the effect obtained 
from the configuration according to the present embodiment 
is significant. 
0187 Furthermore, the behaviour type selection unit may 
be configured to select, in case a partial area to which a 
behaviour type different from the movement behaviour is set 
is detected, a behaviour type corresponding to a shape of the 
movement stroke, based on the information on movement 
stroke recorded by the input information recording unit. In the 
present embodiment, the type of the animation is basically the 
movement behaviour. However, as described above, besides 
the movement, a rotational behaviour, a resizing behaviour 
and the like may also be included in the movement types. 
Accordingly, a partial area may be provided in which a behav 
iour type different from the movement behaviour is set as the 
behaviour type. However, if the types of partial areas 
increase, the operability may be deteriorated. Thus, by setting 
the behaviours such as the rotation and resizing in a common 
specific partial area and distinguishing the behaviour type 
based on the movement stroke of the input tool, the operabil 
ity can be significantly improved for a case where there are a 
large number of behaviour types. 
0188 For example, the setting is performed so that the 
rotational behaviour is selected when a curve is drawn by the 
input tool, and the resizing behaviour is selected when a 
straight line is drawn. In this manner, by associating the shape 
of the movement stroke and the behaviour type, an easily 
comprehensible operating system where intuitive gesture 
inputs are combined is realized. 
0189 Furthermore, in case a plurality of the movement 
strokes are input by a plurality of the input tools, the input 
information recording unit records information on the move 
ment stroke input by each input tool. The behaviour type 
selection unit selects a behaviour type based on the informa 
tion on the movement stroke relating to each input tool 
recorded by the input information recording unit. As 
described, the technology according to the present embodi 
ment may be extended to an operating system using a plural 
ity of input tools. For example, when a touch panel is used as 
the input tool, operation may be performed with a plurality of 
fingers or a combination of a finger and another input tool. By 
using a plurality of input tools at the same time, processing 
can be switched according to the relative positional relation 
ship between a plurality of input tools or a combination of the 
movement strokes input by respective input tools. Also, it 
becomes possible to virtually take into the operating system 
movements that a user carries out in real life using a plurality 
of fingers, and the operability and the functionality can be 
significantly improved. For example, if the resizing behav 
iour is associated with a movement stroke of extending an 
object outward by using two fingers, an intuitive operating 
system is realized for the resizing behaviour. Also, if the 
rotational behaviour is associated with a movement stroke of 
rotating the edge of an object with one finger while putting 
anotherfinger at the centre of the object, an intuitive operating 
system is realized in relation to the rotational behaviour. 
0190. Furthermore, an area including the object may be 
formed from a plurality of adjoining Small rectangular areas, 
each Smaller than one minimum-sized rectangular area 
capable of including a whole of the object, and each of the 
Small rectangular areas may include a part of the object. The 
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shape of an object freely drawn by a user is not limited to be 
rectangular. Thus, if the object is enclosed by a rectangular 
area, the boundary of the rectangular area may be positioned 
far away from the boundary of the object. Accordingly, an 
inconvenience may arise if the behaviour type is distin 
guished by enclosing an object by a rectangular area and 
setting a plurality of partial areas in the rectangular area. 
0191 For example, in case the rotational behaviour is set 
at the partial areas positioned at the four corners of the rect 
angular area, if the object is a circle, a user has to perform the 
rotational behaviour by holding a part where no object is 
drawn. Thus, the area enclosing the object is to be made 
similar to the shape of the object, and the partial areas are to 
be provided in the area having a shape similar to the shape of 
the object. With this configuration, the user has to focus only 
on the area where the object is displayed. As a result, the 
operability can be significantly improved. 
0.192 Furthermore, the information processing apparatus 
may further include an input position detection unit for 
detecting position coordinates of the input tool every specific 
time period, and an interpolation coordinate computation unit 
for computing interpolation coordinates to interpolate 
between the position coordinates of the input tool detected by 
the input position detection unit every specific time unit. In 
this case, the input information recording unit records, as the 
information on movement stroke, the position coordinates 
detected by the input position detection unit and the interpo 
lation coordinates computed by the interpolation coordinate 
computation unit. With a digital device, information on 
movement stroke input by the input tool is recorded as a 
collection of location coordinates obtained every specific 
time period. Thus, when the moving speed of the input tool is 
high, the gap between the obtained position coordinates 
becomes large. 
0193 Furthermore, when the gap between the position 
coordinates becomes large, the movement of an object moved 
and displayed based on the position coordinates becomes 
awkward. Thus, the above-described information processing 
apparatus computes coordinates (interpolation coordinates) 
for interpolating the position coordinates recorded every spe 
cific time period, and uses a collection of position coordinates 
including the interpolation coordinates at the time of moving 
and displaying an object. With this configuration, the move 
ment of an object becomes Smooth and natural. 
0194 Furthermore, in case an input operation by the input 
tool is detected during a movement control of the object by the 
object behaviour control unit, the behaviour type selection 
unit may select the behaviour type with a position of the 
partial area at a time point of the detection as a reference. With 
this configuration, even when an object is being moved, a new 
animation can be easily applied. 
0.195 By making the position of an objectata time point of 
starting the input operation the reference as with the above 
described configuration, a user can comfortably perform an 
input operation of a movement stroke without being baffled 
by the movement of the object. As a result, the user can apply 
animations one by one while checking the movement, with 
out applying all the animations at the same time. Accordingly, 
it becomes possible to proceed with the task while checking 
the impression given by the animation. 
(0196) (Remarks) 
0197) The above-described position detection unit 112 
and the speed detection unit 114 are examples of the input 
information recording unit. The above-described display con 
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trol unit 124 is an example of the object behaviour control 
unit. The above-described image processing unit 104 is an 
example of the mode switch unit and the input tool distin 
guishing unit. The above-described behaviour distinguishing 
unit 120 is an example of the behaviour type selection unit. 
The above-described input device 102, finger 10 and stylus 12 
are examples of the input tool. The above-described anima 
tion type is an example of the behaviour type. The above 
described animation target area A2 is an example of the area 
including an object. The above-described Small area is an 
example of a small rectangular area. The above-described 
input device 102 is an example of the input position detection 
unit. The above-described interpolation processing unit 126 
is an example of the interpolation coordinate computation 
unit. 
0.198. It should be understood by those skilled in the art 
that various modifications, combinations, Sub-combinations 
and alterations may occur depending on design requirements 
and other factors insofar as they are within the scope of the 
appended claims or the equivalents thereof. 
0199 The present application contains subject matter 
related to that disclosed in Japanese Priority Patent Applica 
tion.JP 2009-17192 filed in the Japan Patent Office on Jan. 28, 
2009, the entire content of which is hereby incorporated by 
reference. 

What is claimed is: 
1. An information processing apparatus comprising: 
an input information recording unit for recording, when a 
movement stroke for an object is input, information on 
moving speed and movement stroke of an input tool used 
for inputting the movement stroke; and 

an object behaviour control unit for moving the object, 
based on the information on moving speed and move 
ment stroke recorded by the input information recording 
unit, in Such away that the movement stroke of the input 
tool and a moving speed at each point in the movement 
stroke are replicated. 

2. The information processing apparatus according to 
claim 1, further comprising: 

a mode Switch unit for Switching between a drawing mode 
for drawing the object and a stroke input mode for input 
ting the movement stroke for the object; and 

an input tool distinguishing unit for distinguishing a type of 
the input tool, 

wherein 
the mode switch unit 

Switches to the drawing mode in case the type of the 
input tool is decided by the input tool distinguishing 
unit to be a first input tool, and 

switches to the stroke input mode in case the type of the 
input tool is decided by the input tool distinguishing 
unit to be a second input tool different from the first 
input tool. 

3. The information processing apparatus according to 
claim 1, wherein 

a plurality of partial areas are set in an area including the 
object, and specific behaviour types including a move 
ment behaviour are set for respective partial areas, 

the information processing apparatus further includes a 
behaviour type selection unit for detecting in which of 
the plurality of partial areas a position touched at a 
beginning of an input operation by the input tool is 
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included and selecting a behaviour type according to a 
result of the detection, when the movement stroke for the 
object is input, and 

the object behaviour control unit makes the object behave 
according to the behaviour type selected by the behav 
iour type selection unit. 

4. The information processing apparatus according to 
claim 3, wherein 

the behaviour type selection unit selects, in case a partial 
area to which a behaviour type different from the move 
ment behaviour is set is detected, a behaviour type cor 
responding to a shape of the movement stroke, based on 
the information on movement stroke recorded by the 
input information recording unit. 

5. The information processing apparatus according to 
claim 3, wherein, 

in case a plurality of the movement strokes are input by a 
plurality of the input tools, 

the input information recording unit records information 
on the movement stroke input by each input tool, and 

the behaviour type selection unit selects a behaviour type 
based on the information on the movement stroke relat 
ing to each input tool recorded by the input information 
recording unit. 

6. The information processing apparatus according to 
claim 1, wherein 

an area including the object is formed from a plurality of 
adjoining small rectangular areas, each smaller than one 
minimum-sized rectangular area capable of including a 
whole of the object, and each of the small rectangular 
areas includes a part of the object. 

7. The information processing apparatus according to 
claim 1, further comprising: 

an input position detection unit for detecting position coor 
dinates of the input tool every specific time period; and 

an interpolation coordinate computation unit for comput 
ing interpolation coordinates to interpolate between the 
position coordinates of the input tool detected by the 
input position detection unit every specific time unit, 

wherein 

the input information recording unit records, as the infor 
mation on movement stroke, the position coordinates 
detected by the input position detection unit and the 
interpolation coordinates computed by the interpolation 
coordinate computation unit. 

8. The information processing apparatus according to 
claim 3, wherein, 

in case an input operation by the input tool is detected 
during a movement control of the object by the object 
behaviour control unit, the behaviour type selection unit 
selects the behaviour type with a position of the partial 
area at a time point of the detection as a reference. 

9. An animation method comprising the steps of: 
recording, when a movement stroke for an object is input, 

information on moving speed and movement stroke of 
an input tool used for inputting the movement stroke; 
and 

moving the object, based on the information on moving 
speed and movement stroke recorded in the step of 
recording, in Such away that the movement stroke of the 
input tool and a moving speed at each point in the move 
ment stroke are replicated. 
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10. A program for causing a computer to realize: 
an input information recording function for recording, 
when a movement stroke for an object is input, informa 
tion on moving speed and movement stroke of an input 
tool used for inputting the movement stroke; and 

an object behaviour control function for moving the object, 
based on the information on moving speed and move 
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ment stroke recorded by the input information recording 
function, in Such a way that the movement stroke of the 
input tool and a moving speed at each point in the move 
ment stroke are replicated. 


